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1
METHOD FOR DETECTING LAYOUT AREAS
IN A VIDEO IMAGE AND METHOD FOR
GENERATING AN IMAGE OF REDUCED
SIZE USING THE DETECTION METHOD

This application claims the benefit, under 35 U.S.C. §119,
of European Patent Application No. 0854409 filed 30 Jun.
2008.

DOMAIN OF THE INVENTION

This invention relates to the detection of layout areas, such
as logos and/or scores, in a video image and the generation of
a reduced size image from a source image.

TECHNOLOGICAL BACKGROUND OF THE
INVENTION

Several detection techniques of layout areas in video
images are known. A first technique is described in the docu-
ment “Automatic logo removal using statistical based logo
detection and frequency selective inpainting” by K. Meis-
inger, T. Troeger, M. Zeller and A. Kaup, Proc. European
Signal Processing Conference, September 2005. This tech-
nique involves detecting the image areas that do not change in
the image sequence, the starting hypothesis being that the
content of images generally changes over time with the
exception of image areas that contain layouts. The algorithm
used to detect layouts is based on an image to image differ-
ence and the pixels for which the difference from one image
to another is zero or close to zero are considered to form part
of the layout. A first problem with this technique is that it is
not adapted for scenes which contain little or no motion. A
second problem is that it requires the analysis of several
consecutive images for implementation.

A second known technique is described in the document
“Real-time opaque and semi-transparent TV logos detection”
by A. Reis dos Santos and H. Yong Kim, Proc. 5* Interna-
tional Information and Telecommunication Technologies
Symposium, 2006. In this document, layout detection is
based on the detection of contours which requires pre-pro-
cessing on several consecutive images.

Finally a third known technique consists in comparing
visual content in the image to be processed with a predefined
layout base. The visual content of image areas is compared
with the visual content of each of the layouts contained in the
base. A layout is detected when the visual content is identical
to the visual content of the area tested. This technique only
detects layouts contained in the base and thus involves prior
knowledge of logos to be detected.

SUMMARY OF THE INVENTION

The purpose of the present invention is to propose a solu-
tion to overcome all or some of the disadvantages previously
cited.

According to the invention, the detection of layout in a
source image is carried out from a saliency map of'said source
image said saliency map being generated from a visual atten-
tion model.

For this purpose, the present invention proposes a method
for automatic detection in a source image of at least one area
referred to as a layout area comprising at least one layout,
such as a logo and/or a score, comprising the following steps:

generating a saliency map of said source image using a

visual attention model, said saliency map associating
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2

with each pixel of the source image a salience point
having a salience value, and

determining, from said saliency map, said at least one

layout area in the source image.

The detection is thus carried out from a single source image
and does not require prior knowledge of the layouts to be
detected.

According to a particular characteristic of the invention,
the step of determining a layout area in a source image com-
prises the following steps:

a) searching within at least one predefined area of the
saliency map referred to as the search area, two points having
the same or nearly the same maximum salience value of said
saliency map and distant by at least p points, and defining for
each of these two points of maximum salience, an area,
referred to as maximal salience, bounding the point of maxi-
mum salience and

b) defining for each search area comprising two maximum
salience areas, a window, referred to as the bounding window,
bounding said two maximum salience areas, each bounding
window thus defined in the saliency map corresponding to a
layout area in the source video image.

The layouts being generally located in the areas in the
corner of source images, according to a specific first embodi-
ment, the search area comprises at least one area of predefined
size in the saliency map corresponding to a source image area
in a corner of the source image.

Preferably, said at least one search area comprises m areas
of predefined size of the saliency map each corresponding to
a area of the source image located in a corner of the source
image, m being comprised between 2 and 4.

According to a second specific embodiment, step a) of the
method comprises the following steps:

searching in n predefined search areas of the saliency map,

q points having a saliency value equal to or nearly equal
to the maximum salience value of said saliency map and
at a distance of at least p points from each other, and
defining for each of the ¢ maximum salience points, an
area of maximum salience bounding the maximum
salience point, n being greater than or equal to 2 and q
being greater than n+1, and

choosing, among the g maximum salience areas, two maxi-

mum salience areas verifying at least one predefined
criterion.
In the case where n is equal to 2, the two search areas are
advantageously the areas of the saliency map corresponding
to two bands of predefined width of the upper and lower parts
of the source image and at least three maximum salience
points are searched for in these two search areas.
In this second embodiment, the two maximum salience
areas selected verifying at least one of the following criteria:
that the height of the smallest rectangle containing the two
maximum salience areas is less than a maximum height;

that the surface area of the smallest rectangle containing
the two maximum salience areas is less than a maximum
surface area;

that the distance between the centre of the saliency map and

each of the two maximum salience areas is greater than
a minimum distance.

Moreover, the maximum salience area defined for a maxi-
mum salience point is advantageously a circle, of a predefined
radius, centered on said maximum salience point.

The invention also relates to a method for processing a
source image, able to generate a reduced size image from said
source image, comprising the following steps:

automatic detection of layout areas according to the auto-

matic layout detection method previously defined, and
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generation of an image of reduced size from said source
image being based on the saliency map generated for the
automatic detection of the layout area, and on the
detected layout area.

According to a specific embodiment, the points contained
in the bounding window(s) determined by the automatic lay-
out detection method are set to zero in the saliency map used
to generate the reduced size image. Thus, the source image
layout areas, which are not areas of interest for the viewer, do
not interfere with the determination the reduced image.

According to another specific embodiment that can be
combined with the preceding embodiment, the reduced size
image is generated in such a way that it does not contain pixels
corresponding to points contained in the bounding window(s)
determined by the layout area automatic detection method.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be better understood and other aims,
details, features and advantages will appear more clearly
upon reading the detailed explanatory description that fol-
lows of two specific embodiments of the invention currently
preferred, made in reference to the annexed drawings, among
which:

FIG. 1 shows the detection method according to a first
embodiment of the invention;

FIG. 2 shows the detection method according to a second
embodiment of the invention; and,

FIG. 3 shows the criteria used in step S'3 of the second
embodiment to retain only two of the three maximum salience
areas defined in step S'2; and

FIG. 4A shows the generation of a reduced size image from
a source image according to a known method, and

FIG. 4B, to be compared with FIG. 4A, shows the genera-
tion of a reduced size image from the same source image
according to the method of the invention.

DETAILED DESCRIPTION OF EMBODIMENTS
OF THE INVENTION

According to the invention, the source image layout areas
are determined from the saliency map of this image. A layout
is detected when two maximum salience areas are detected in
a same region of the saliency map, the first maximum salience
area corresponding to the start of the layout and the second
maximum salience area corresponding to the end of the lay-
out.

In the rest of the description, a layout designates any infor-
mation added or embedded into the source image such as a
logo, information on duration or time, a score in the case of
images relating to a sports event.

FIG. 1 shows the steps from the first embodiment accord-
ing to the invention. The source image to be processed is an
image taken from a football match. It shows a football player
next to a football. The match score is displayed in the upper
left-hand side of the image and an AF1 logo identifying the
television channel retransmitting the football match is dis-
played in the upper right-hand side.

At a step S1, a saliency map of the source image is gener-
ated using a visual attention model. The generation of a
saliency map is described in the European patent EP 1 685
288. This saliency map associates with each pixel of the
source image a salience value which is a function of the
perceptual interest of the image pixel. The higher the percep-
tual interest of the image pixel, the higher the salience value.
Salience values are for example normalized and comprised
between 0 and 255. The salience value is represented in the
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saliency map by a point having the same spatial coordinates
as the source image pixel that it characterizes and a level of
grey proportional to the salience value of the pixel. The light-
est points on the saliency map representing the most salient
points of the source image. They correspond to areas of strong
contrast in the image. In the example in FIG. 1, the lightest
points are found in the image areas representing the player,
the ball, the match score and the logo.

In the following step S2, are sought, in at least one pre-
defined area of the saliency map called the search area, two
points having a salience value equal to or almost equal to the
maximum salience value of the saliency map and distant by at
least p. These two points are called maximum salience points
in the remainder of the description. Ifthe search is performed
in several search areas, two maximum salience points are
searched for in each of these areas. In a saliency map with
normalized values between O and 255, two points are
searched for at a distance of at least p points, and having a
salience value equal to 255, or, failing this, close to 255,
preferably comprised between 250 and 255. These two points
must be distant by at least p points to ensure that they do not
both correspond to the beginning or end of a same layout area.
The number p may vary according to the size of the source
image. It is for example at 25 in the case of a 360x240 pixels
image or a 352x288 pixels image.

In this embodiment, the search areas are advantageously
areas of predefined size of the saliency map corresponding to
areas located in the corners of the source image, areas in
which a layout is likely to be present. In the example of FIG.
1, the search areas are areas of the saliency map correspond-
ing to two rectangular areas located respectively in the left-
hand and right-hand corners of the source image. Advanta-
geously, the search is carried out in the areas of the saliency
map corresponding to the four corners of the source image.

In each search area, the search is for example carried out by
scanning the area, from left to right and from top to bottom.
The search area is scanned a first time to ascertain the maxi-
mum salience value of this area. This value must be equal to
or close to 255 to correspond to the start or end of the layout
area. It is preferably greater than 250. In the absence of such
avalue, no layout area will be detected in this search area and,
if necessary, the next search area should then be considered. If
a salience value close to 255 is found, a second scan is then
carried out to search for the point or points of the search area
having a maximum salience value. Each time such a point is
detected, it is selected and the points around the selected
points are inhibited. The points belonging to the circle of
radius R centered on the selected point are inhibited for
example R being equal to p points. The scanning continues
ignoring the inhibited points and selecting in the same way,
the other points of the saliency map having the maximum
salience value. If two points were not selected following this
scan, the maximum salience value is decremented and further
scans are carried out until two maximum salience points are
selected. Scans are discontinued if, after a decrementation the
maximum salience value becomes less than 250. If two points
have not been selected, the following search area is then
considered.

A maximum salience area is then defined around each of
the two selected points. Advantageously, for a selected point,
this area corresponds to the inhibited area previously defined,
that is to say a circle of radius R centered on the selected point.
The salience values of the points located outside of the
defined maximum salience areas are set to zero.

For each search area up to two maximum salience areas are
obtained. In the example of FIG. 1, two maximum salience
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areas were detected in each of the two search areas located in
the two upper corners of the source image.

In the following step, S3, a window bounding the two
maximum salience areas is defined in each search area com-
prising two maximum salience areas. If x and y designate
horizontal and vertical axes respectively in the saliency map,
this window is preferably the smallest rectangle having two
sides parallel to the x axis and two sides parallel to the y axis
and bounding the two areas selected. The source image pix-
els, for which corresponding points in the saliency map
belong to this bounding window, are thus considered accord-
ing to the invention, as belonging to a layout area in the source
image.

FIG. 2 shows the steps of the second embodiment accord-
ing to the invention. The source image to be processed is a
geographical map of the South of France. There is an AF1
logo of the broadcasting television channel in the bottom
left-hand corner of the image. At a step S'1, a saliency map of
the image is generated using a visual attention model as
described in step S1 of the first embodiment. In the example
of FIG. 2, the most salient points of the saliency map are the
areas corresponding to the logo, to the text contained within
the image and to the borders between the different color zones
of the geographical map.

In the following step S2', three maximum salience areas are
searched for in two predefined search areas of the saliency
map. In the example shown in FIG. 2, the search is carried out
in two bands of predefined width from the saliency map, one
located in the upper part of the saliency map and the other in
the lower part. As indicated for step S2 of the first embodi-
ment, this search is, for example, carried out by scanning the
two bands of the saliency map, from left to right and top to
bottom. The two bands are first scanned to obtain the maxi-
mum salience value of the two bands. This value must be
equal to 255 or if not, close to 255, for example comprised
between 250 and 255. In the absence of such a value, no
layout area will be detected. If a salience value close to 255 is
found, the two bands are then scanned for a second time to
search for the point or points having a maximum salience
value. Each time such a point is detected, it is selected and the
points around the selected points are inhibited. For example,
the points belonging to the circle of radius R centered on the
selected point are inhibited. The scanning of the two bands
continues ignoring the inhibited points and, if present two
other points on the saliency map having the maximum
salience value are selected. If three points are not selected
following this scan, the maximum salience value is decre-
mented and other scans are carried out until the selection of
three maximum salience points is obtained.

A maximum salience area is then defined around each of
the three selected points. Advantageously for a selected point,
this area corresponds to the previously defined inhibited area,
that is to say to the circle of radius R centered on the selected
point. The salience values of the points located outside of the
defined maximum salience areas are set to zero.

In the example of FIG. 2, one of the maximum salience
areas is located in the upper band of the saliency map and the
two other maximum salience areas are located in the lower
band of the map.

In the following step, S'3, one of the three maximum
salience areas is eliminated. The purpose of this step is to
conserve the two maximum salience areas likely to coincide
with the beginning and end of a layout, the third area is
generally a false alarm. For this step, the three maximum
salience points are classed from the most salient to the least
salient. A first pair of points formed by the two most salient
points is then tested verifying if this pair fulfils one or more

20

25

30

35

40

45

50

55

60

65

6

predefined criteria. If this pair fulfils these criteria, the maxi-
mum salience areas corresponding to these two points are
conserved and the maximum salience area corresponding to
the least salient point is eliminated. Otherwise, a second pair
made up of the most salient and the least salient of the three
points is tested, then, if necessary, a third pair made up of the
two least salient points is tested.

Criteria for eliminating one of the three maximum salience
areas are shown in FIG. 3. This figure shows a saliency map in
which three maximum salience points P1, P2 and P3 have
been identified. The maximum salience areas of radius R
relating to these three points are labeled as Z1, 72 and 73.
Points P1 and P2 are present in a band B1 in the upper part of
the saliency map and point P3 is present in a band B2 in the
lower part of the saliency map. Bands B1 and B2 represent
search areas. In this figure, R1 designates the smallest rect-
angle having two sides parallel to the x axis and two parallel
to the y axis and bounding areas Z1 and Z2. R2 designates the
smallest rectangle having two sides parallel to the x axis and
two sides parallel to the y axis and bounding areas Z1 and 73
and R3 designates the smallest rectangle having two sides
parallel to the x axis and two sides parallel to the y axis and
bounding areas Z2 and Z3. Finally C designates the centre of
the saliency map which corresponds to the centre of the
source image.

A first criterion is satisfied by a pair of points when the
height (dimension according to the y axis) of the rectangle
bounding the two maximum salience areas of the points of the
pair under consideration is less than a predefined maximum
height. This criterion ensures a guarantee that these two maxi-
mum salience areas come from the same upper or lower
saliency map band. This criterion is always satisfied by the
maximum salience areas representing the beginning and end
of'a layout.

A second criterion is satisfied by a pair of points when the
surface area of the rectangle bounding the two maximum
salience areas of the points of the pair under consideration is
less than a predefined maximum surface area. This criterion
enables a guarantee that the two points under consideration
are noticeably aligned vertically or horizontally.

A third criterion is satisfied by a pair of points when, for
each point of the pair, the distance between this point and the
centre C of the saliency map is greater than a minimum
distance.

According to the invention, the question of whether the
three point pairs fulfill the first criterion is verified. Pairs that
do not fulfill this first criterion are eliminated. If one pair
fulfils this first criterion, it is selected. Otherwise, the pairs
that were not eliminated are tested to see if they fulfill the
second criterion. If one pair fulfils this second criterion, it is
selected. Pairs that do not fulfill these first two criteria are
eliminated. Finally if several pairs remain, those that are not
eliminated are checked to see if they satisfy the third criterion.
If one pair fulfils this third criterion, it is selected. It is pos-
sible to use only the first criterion or only the first two criteria.
It is also possible to provide for other criteria if 3 are not
enough to select only two of the three maximum salience
areas.

Atthe next step, S4, the window bounding the two selected
maximum salience areas is determined in the saliency map.
This window is preferably the smallest rectangle having two
sides parallel to the x axis and two sides parallel to the y axis
and bounding both selected areas. The source image pixels for
which the corresponding points in the saliency map belong to
this bounding window are thus considered, according to the
invention as belonging to a layout area in the source image.
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According to a variant of this embodiment, q maximum
salience points are sought and q maximum salience areas are
defined at step S'2, q being greater than 3. This number of
maximum salience areas is then limited to 2 by applying the
predefined criteria to all the areas area pairs possible.

Likewise, the number n of search areas may be increased,
the number q of maximum salience areas defined being then
at least equal to n+1.

According to an improvement applicable to the two
embodiments, the automatic layout area detection method
comprises a binarisation step for the saliency map before
determining the bounding window (step S4 or S'3). During
this step, the salience value of points in the three maximum
salience areas (first embodiment) or of the two maximum
salience areas of each search area (second embodiment) is set
to 255 (or to the maximum salience value) and the salience
value of the other points is set to zero. This purpose of this
binarisation step is to facilitate the bounding window deter-
mination step.

According to another improvement also applicable to the
two embodiments, the automatic layout area detection
method comprises a step for checking temporal consistency
of'the maximum salience areas defined in step S4 or S'3. This
step consists in verifying, for each point of the maximum
salience area, if it belongs to such an area in the preceding
image or images. This step can be implemented using
counters. A counter is provided for each search area point for
example. The counter is incremented each time that the point
considered belongs to a maximum salience area in a given
image. Thus, if the point under consideration belongs to a
maximum salience area in the current image belonging also to
amaximum salience area in the preceding image(s), this point
is maintained as being part of a maximum salience area. The
purpose of this step is to reinforce the choice of maximum
salience areas defined in the current image.

The invention also relates to an image processing method
able to generate a predefined reduced size image, from a
source image, intended to be displayed on a reduced size
screen. An automatic reframing method is also discussed.
Such a method traditionally comprises a step of generation of
a source image saliency map and a step of generation of a
reduced size image from a source image using the saliency
map. The reduced size image generated being the sub-image
or part of the source image with the most perceptual interest
for the viewer. The reduced size image generation step com-
prises more specifically defining, in a source image a framing
window, which is smaller than the source image containing
the most salient points of the image or the greatest number of
salient points. The reduced size image generated is thus the
image contained in the framing window. In this traditional
method, the layout areas present a problem in determining the
size and position of the framing window because, as salient
parts of the image, they affect the framing although they are
not of interest for the viewer.

According to the invention, the automatic reframing
method comprises a step of detection of layout areas in the
source image in compliance with the automatic layout detec-
tion method previously described, these layout areas being
then taken into account during the reduced size image gen-
eration step. The saliency map generation step for the auto-
matic reframing method is advantageously that of the auto-
matic layout area detection method.

According to a first embodiment of the automatic refram-
ing method, the salience values of the points contained in the
bounding window(s) determined by the layout area detection
method are set to zero. The salience areas produced by the
layout areas of the source image are withdrawn or deleted in
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the saliency map. The saliency map is thus “cleaned”. The
size and position of the framing window is then calculated
using this “cleaned” saliency map. The automatic determina-
tion of the framing window is no longer contaminated by the
saliency of layout areas of the source image.

According to a second embodiment of the automatic
reframing method, the bounding window(s) determined by
the layout area detection method are considered as being
prohibited areas. In this embodiment, the framing window is
then determined in such a way as to not comprise pixels
corresponding to points that belong to a prohibited area. The
reduced size image does not therefore comprise any layout
areas detected by the automatic detection method of the
invention.

A third embodiment consists in combining these two
embodiments, in that the saliency map used to determine the
position and size of the framing window is not only cleaned
but, in addition, the automatic framing window is determined
to not contain pixels corresponding to pixels belonging to
layout areas.

FIG. 4B shows the automatic reframing window deter-
mined by the method of the invention (third embodiment) to
be compared with FIG. 4A showing the automatic reframing
window determined by a standard method in the case of an
image showing a scene from a football match. The processed
source image shows more particularly players on the football
pitch in the lower and middle parts and spectators installed in
the stands in the upper part. The match time and score are
displayed in the upper left-hand corner of the image and a
logo is displayed in the upper right-hand corner of the image.
When a standard automatic reframing method is applied to
this image (FIG. 4A), a framing window (white rectangle in
the figure) is obtained bounding both the players and the
layout areas (that is the match time, the score and the logo).
When the method of the invention is applied, the layout areas
are excluded from the window. The window is positioned and
dimensioned so as to only comprise the players.

Although the invention has been described in relation to
various specific embodiments, it is clearly understood that it
is not limited to these, and that it comprises all technical
equivalents of the means described as well as their combina-
tions if these fall within the scope of the invention.

The invention claimed is:

1. Automatic detection method of detecting at least one
area called alayout area in a source image, comprising at least
one layout, wherein said method comprises:

generating a saliency map of said image source using a

visual attention model, said saliency map associating
with each pixel of the source image a salience point
having a salience value, and

determining, from said saliency map, said at least one

layout area in the source image,

wherein said determining comprises:

searching for within at least one predefined area of the
saliency map known as the search area, two points
having the same or nearly the same salience value as
the maximum salience value of said saliency map and
which are distant by at least p points, and defining, for
each of the two points of maximum salience, a maxi-
mum salience area, bounding the maximum salience
point, and

defining a window for each search area comprising two
maximum salience areas, called a bounding window,
bounding said two maximum salience areas, said
bounding window thus defined in the saliency map
corresponding to a layout area in the source image.
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2. Method according to claim 1, in which said at least one
search area comprises at least one saliency map area of a
predefined size, corresponding to a source image area located
in a corner of the source image.

3. Method according to claim 2, in which said at least one
search area comprises m areas of predefined size of the
saliency map; each corresponding to said source image area
located in the corner of the source image with m being com-
prised between 2 and 4.

4. Method according to claim 1, in which said searching for
within the at least one predefined area comprises:

searching in n predefined search areas of the saliency map,

q points having an equal or nearly equal salience value to
the maximum salience value of said saliency map and at
a distance of at least p points from each other, and
defining a maximum salience area for each of the q
maximum salience points, an area, said maximum
salience, bounding the maximum salience point, n being
greater than or equal to 2 and q being greater than n+1,
and

selecting two maximum salience areas, from among the q

maximum salience areas, confirming at least one pre-
defined criterion.
5. Method according to claim 4, in which n is equal to 2
leading to two search areas and q is equal to 3, and in which
the two search areas are areas in the saliency map correspond-
ing to two bands of a predefined width in the upper part and
lower part of the source image.
6. Method according to claim 4, in which the two maxi-
mum salience areas selected will verify at least one of the
following criteria:
that the height of the smallest rectangle containing the two
maximum salience areas is less than a maximum height,

that the surface area of the smallest rectangle containing
the two maximum salience areas is less than a maximum
surface area,

that the distance between the centre of the saliency map and

each of the two maximum salience areas is greater than
a minimum distance.

7. Method according to claim 1, in which the maximum
salience area defined for a maximum salience point is a circle,
of predefined radius, centered on said maximum salience
point.
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8. A method for processing a source image able to generate
a reduced size image from said source image, wherein the
method comprises:

automatic detection of layout areas by:

generating a saliency map of said image source using a

visual attention model, said saliency map associating
with each pixel of the source image a salience point
having a salience value, and

determining, from said saliency map, said at least one

layout area in the source image,

wherein said determining comprises:

searching for within at least one predefined area of the
saliency map known as the search area, two points
having the same or nearly the same salience value as
the maximum salience value of said saliency map and
which are distant by at least p points, and defining, for
each of the two points of maximum salience, a maxi-
mum salience area, bounding the maximum salience
point, and

defining a window for each search area comprising two
maximum salience areas, called a bounding window,
bounding said two maximum salience areas, said
bounding window thus defined in the saliency map
corresponding to a layout area in the source image;
and

generation of a reduced size image from said source image

based on the saliency map generated for the automatic
detection of a layout area, and on the detected layout
area.

9. Method according to claim 8, in which the points con-
tained in the bounding window determined by the automatic
layout area detection method are set to zero in the saliency
map used to generate a reduced size image.

10. Method according to claim 8, in which the reduced size
image is generated in such a way as to exclude pixels corre-
sponding to points contained within the bounding window
determined using the automatic layout area detection method.



